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Abstract

The objective of the project was to study on the growth and protection fungal the water
with cucumber mixture of ZnO Nanoparticles. Three concentration 4, 8, 12 and 16 g/l of ZnO
nanoparticles was applied. The methodology concisting of 1) a study on the growth the water
with cucumber mixture of ZnO Nanoparticles. 2) protection fungal the water with cucumber

mixture of ZnO Nanoparticles. The methodology concisting of 2.1) fungal culture, 2.2) antifungal test by
poised food technique .

The research findings were the following: 1) A study on the growth the water with
cucumber mixture of ZnO Nanoparticles. At a concentration of 8 g/l with the most growth,
followed by the concentration of 16, 4, 12 g/l, and cucumbers that non ZnO nanoparticles,
respectively. 2) The protection fungal the water with cucumber mixture of ZnO Nanoparticles.
the highest inhibitory percentage (54.36%) of ZnO nanoparticles was a concentration of 16 g/
followed by 12 g/l (52.68%), 8 g/l (49.72%), and 4 g/l (48.07%), respectively the comparison of

the concentrations used by statistical test found that it was significant different at 0.05 level.

Keywords: ZnO nanoparticles, Powdery mildew , Antifungal, Cucumber
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Yy v a d ¢ v A
ﬂamwwmummﬂumman‘lmm (NIN/aNT)

0 4 8 12 16
&t | UM | ANY _— UM | ANY _— UM | ANY _— U | ANN _— UM | AN
Ty g9 Ty g9 Ty g9 Ty g9 Ty g9
1 4.1 6 14 4.2 6 17 4.2 6 16 4.2 6 13 4 6 14
2 4 5 11 4.2 6 15 43 6 16 3.9 6 15 4.5 6 15
3 3.8 5 11 39 5 14 4.2 6 15 4.6 6 14 4.5 6 14
4 3.7 5 11 4.5 5 13 4.5 6 13 4.4 6 14 4.2 6 15
5 3.6 5 12 4.5 6 14 54 6 17 4.9 6 13 4.3 6 14
6 34 5 12 4.2 6 14 4.2 6 16 4.3 6 14 4.2 5 15
7 34 6 12 3.8 6 15 3.8 6 17 4.2 6 16 4.2 6 15
8 3.6 5 13 4.6 6 16 4.6 6 15 4.6 6 15 4.6 6 15
9 34 6 13 4.4 6 17 4.4 6 13 4.4 5 13 4.4 6 15
10 4.9 6 13 4.9 6 16 4.9 6 16 4.4 5 11 4.9 5 14
méﬂ 3.79 5.4 12.2 | 4.32 5.8 15.1 | 4.45 6 154 | 4.39 5.8 13.8 | 4.38 5.8 14.6
Flansidi 2
AN s usneonlua (nSu/ans)
0 4 8 12 16
&t | UM | ANY _— UM | ANY _— UM | ANY _— U | AN _— U | AN
lu g9 lu g9 lu g9 lu g9 lu g4
1 6.8 13 30 7.5 18 42 7.1 17 38 7.3 14 27 6.7 15 37
2 6.3 11 26 7.2 17 32 7.3 17 39 7.2 19 32 7.8 19 38
3 7 14 24 6.6 12 30 7.5 18 34 6.6 16 37 6.7 12 32
4 6.2 12 27 6.5 12 29 7.4 18 44 6.5 15 36 7.3 17 35
5 6.6 13 27 7.1 15 37 7.4 16 35 7.1 17 30 7.2 15 34
6 6.5 12 25 6.8 13 31 7.2 15 32 6.8 17 36 6.6 13 30
7 6.8 15 28 6.4 12 32 6.8 12 30 6.4 17 35 6.5 15 36
8 6.5 12 27 6.7 13 38 7.5 18 37 6.7 13 33 6.8 15 34
9 7.2 17 37 6.7 13 37 7.4 16 38 6.2 9 25 6.8 15 37
10 6.6 13 35 6.2 10 39 7.8 16 34 6.7 11 23 6.4 12 30
méﬂ 6.65 13.2 28.6 | 6.77 13.5 347 | 7.34 16.3 36.1 | 6.75 148 | 314 | 6.88 14.8 343
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Yy v a d ¢ v A
ﬂamwwmummﬂumman‘lmm (NIN/aNT)

0 4 8 12 16
&t | UM | ANY _— UM | ANY _— UM | ANY _— U | ANN _— UM | ANY
Ty g9 Ty g9 Ty g9 Ty g9 Ty g9
1 9.9 55 90 9.9 53 95 10.2 65 94 9.7 59 82 9.7 52 82
2 9.3 44 90 9.9 53 98 11.2 72 77 9.6 55 70 9.7 57 110
3 9.2 41 85 9.6 52 94 11 70 103 10.2 63 87 8.9 34 87
4 9.2 43 75 9.5 48 80 10.5 64 91 9.5 58 90 10.3 64 85
5 9 39 70 10.2 56 96 11.4 75 91 10.1 61 100 9.6 39 80
6 8.9 35 78 9.8 47 92 11.3 74 85 9.8 60 88 9.6 39 88
7 9.8 52 70 9.4 47 92 11.2 72 94 9.4 55 70 9.5 42 110
8 9.5 46 76 9.7 59 89 10.5 70 85 10.4 63 88 9.8 46 80
9 9.4 47 88 9.7 41 88 10.9 72 100 9.2 42 67 9.8 48 105
10 9.6 45 90 9.2 58 89 10.8 70 97 9.7 32 75 9.4 47 80
méﬂ 9.38 | 44.7 81.2 9.69 514 91.3 10.9 70.4 91.7 | 9.76 54.8 | 81.7 | 9.63 46.8 90.7
Flaidi 4
AN s usneonlua (nSu/ans)
0 4 8 12 16
&t | UM | ANY _— UM | ANY _— UM | ANY _— U | AN _— U | AN
lu g9 lu g9 lu g9 lu g9 lu g4
1 13.1 84 120 12.9 78 106 13.4 101 130 12.7 85 100 12.9 79 103
2 12.3 77 116 12.9 64 112 13.9 106 102 12.6 78 115 12.7 83 125
3 12.2 60 110 12.6 73 112 13.2 90 123 13.2 84 110 11.9 66 132
4 12.2 70 105 12.5 68 112 14.2 105 113 12.5 74 100 13.8 98 124
5 12 63 106 13.2 85 99 14.6 103 120 13.1 91 130 12.6 60 94
6 11.9 69 117 12.8 69 110 13.2 97 117 12.8 93 120 12.6 72 120
7 12.8 85 100 13 81 99 14.5 109 110 13.4 94 100 12.5 72 90
8 12.5 71 105 12.7 75 121 13.6 102 100 13.1 93 130 13.2 79 120
9 12.4 70 112 12 65 119 14.8 115 120 12.5 65 80 12.8 73 105
10 12.6 80 113 12.9 80 128 13.7 97 100 12.9 69 105 12.4 72 120
méﬂ 124 | 729 | 1104 | 12.75 | 73.8 | 111.8 | 13.91 | 102.5 | 113.5 | 12.88 | 82.6 109 | 12.74 | 754 | 1133
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System resolution = 61 eV

Quantitative method: ZAF ( 5 iterations).
Analysed elements combined with: O ( Valency: -2)
Method : Stoichiometry Normalised results.

Nos. of ions calculation based on 1 cations per formula.

Elmt Spect. Element Atomic Compound Nos. of

Type Wt % % ions
C K ED 2050 28.11 co2 7512 0.80
MgK ED 048 0.33 MgO 0.80 0.01
SiK ED 033 0.20 Si02 0.72  0.01
P K ED 264 140 P205  6.04 0.04
SK ED 044 0.23 SO3 1.09  0.01
ClIK ED 1.68 0.78 0.00  0.02
K K ED 9.08 3.82 K20 10.93  0.11
CaK ED 258 1.06 CaO 3.60 0.03
ZnK ED 0.00 0.00 ZnO 0.00  0.00
0] 62.27 64.08 1.82
Total 100.00 100.00 98.32

Anion sum 1.85

* =<2 Sigma



ANMYNTU 4 g/l AT 1
System resolution = 61 eV

Quantitative method: ZAF ( 5 iterations).
Analysed elements combined with: O ( Valency: -2)
Method : Stoichiometry Normalised results.

Nos. of ions calculation based on 1 cations per formula.

Elmt Spect. Element Atomic Compound Nos. of

Type Wt% % % ions
C K ED 2215 29.59 CO2 81.15 0.81
NaK ED 0.04 0.03 Na20 0.05 0.01
MgK ED 036 024 MgO 0.60 0.01
SiK ED 0.10 0.05 SiO2 0.20 0.01
PK ED 173 090 P205 397 0.03
SK ED 044 022 SO3 1.09 0.01
CIK ED 1.01 046 0.00 0.01
KK ED 976 4.01 K20 11.76  0.11
ZnK ED 0.12 0.03 ZnO 0.15 0.01
0] 64.28 64.48 1.84
Total 100.00 100.00 98.99

Anion sum 1.85

* =<2 Sigma
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ANMYNTH 4 g1 TN 2
System resolution = 61 eV

Quantitative method: ZAF ( 5 iterations).
Analysed elements combined with: O ( Valency: -2)
Method : Stoichiometry Normalised results.

Nos. of ions calculation based on 1 cations per formula.

Elmt Spect. Element Atomic Compound Nos. of
Type Wt% % % ions

C K ED 21.15 2856 CO2 77.50 0.81
NaK ED 0.14 0.10 Na20 0.19  0.00
MgK ED 0.68 045 MgO 1.12  0.01
SiK ED 0.52 030 SiO2 1.10  0.01
P K ED 205 1.07 P205 469 0.03
SK ED 093 047 SO3 233 0.01
CIK ED 0.65 0.30 0.00 0.01
KK ED 982 4.07 K20 11.82  0.12
CaK ED 036 0.15 CaO 0.51  0.00
ZnK ED 0.07 0.02 ZnO 0.09  0.00
0] 63.64 64.51 1.83
Total 100.00 100.00 99.35

Anion sum 1.84

* =<2 Sigma
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ANMAINTU 8 g/l ATIN 1

System resolution = 61 eV

Quantitative method: ZAF ( 6 iterations).

Analysed elements combined with: O ( Valency: -2)

Method : Stoichiometry Normalised results.

Nos. of ions calculation based on 1 cations per formula.

Elmt Spect. Element Atomic Compound Nos. of

Type % % % ions
C K ED 2075 28.16 CO2 76.01
NaK ED 0.08 0.05 Na20  0.10
MgK ED 0.72 0.48 MgO 1.19
SiK ED 020 0.11 SiO2 0.42
P K ED 3.13 1.65 P205 7.18
SK ED 074 0.37 SO3 1.84
CIK ED 1.12 0.51 0.00
K K ED 931 3.88 K20 11.22

CaK ED 057 023 CaO 0.80

ZnK ED 0.10 0.02 ZnO 0.12
0) 63.29 64.51 1.84
Total 100.00 100.00 98.88

Anion sum 1.86

* =<2 Sigma

0.81
0.00
0.01

0.00
0.05
0.01
0.01
0.11
0.01

0.00
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ANMYNTU 8 g/l ATIN 2

System resolution = 61 eV

Quantitative method: ZAF (5 iterations).
Analysed elements combined with: O ( Valency: -2)
Method : Stoichiometry Normalised results.

Nos. of ions calculation based on 1 cations per formula.

Elmt Spect. Element Atomic Compound Nos. of
Type Wt % % ions

C K ED 2128 2879 CO2 7798 0.82
NaK ED 0.11 0.08 Na20  0.15 0.00
MgK ED 045 030 MgO 0.74 0.01
SiK ED 024 0.14 SiO2 0.51  0.00
PK ED 196 1.03 P205 4.50 0.03
SK ED 076 0.38 SO3 1.89  0.01
CIK ED 127 0.58 0.00  0.02
KK ED 9.82 4.08 K20 11.82  0.12
CaK ED 0.75 030 CaO 1.05 0.01
ZnK ED 0.05 0.01 ZnO 0.07  0.00
0] 63.30 64.29 1.83
Total 100.00 100.00 98.73

Anion sum 1.85

* =<2 Sigma
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ANMYNTU 12 g/l ATIA 1
System resolution = 61 eV

Quantitative method: ZAF ( 6 iterations).
Analysed elements combined with: O ( Valency: -2)
Method : Stoichiometry Normalised results.

Nos. of ions calculation based on 1 cations per formula.

Elmt Spect. Element Atomic Compound Nos. of

Type % % % ions
C K ED 2130 28.69 CO2 78.06 0.82
NaK ED 0.16 0.12 Na20 022 0.00
MgK ED 0.52 035 MgO 0.87  0.01
SiK ED 039 022 SiO2 0.83  0.01
PK ED 233 122 P205 534 0.03
SK ED 076 038 SO3 1.89  0.01
CIK ED 1.18 0.54 0.00 0.02
K K ED 823 340 K20 991 0.10
CaK ED 1.12 045 CaO 1.57  0.01
ZnK ED 0.10 0.03 ZnO 0.13  0.00
0] 63.90 64.60 1.85
Total 100.00 100.00 98.82

Anion sum 1.87

* =<2 Sigma
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ANMVNTU 12 g1 ATIN 2
System resolution = 61 eV

Quantitative method: ZAF (5 iterations).
Analysed elements combined with: O ( Valency: -2)
Method : Stoichiometry Normalised results.

Nos. of ions calculation based on 1 cations per formula.

Elmt Spect. Element Atomic Compound Nos. of
Type Wthe % % ions

C K ED 2178 29.12 CO2 79.80 0.83
NaK ED 0.16 0.11 Na20 021 0.00
MgK ED 0.74 049 MgO 1.22  0.01
SiK ED 0.11 0.06 SiO2 0.23  0.00
PK ED 197 102 P205 451 0.03
SK ED 075 038 SO3 1.87  0.01
CIK ED 093 042 0.00  0.01
K K ED 823 338 K20 991 0.10
CaK ED 091 036 CaO 1.27  0.01
ZnK ED 0.04 0.01 ZnO 0.05 0.00
0] 64.40 64.65 1.85
Total 100.00 100.00 99.07

Anion sum 1.86

* =<2 Sigma
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ANMYNTH 16 g/l ATIN 1
System resolution = 61 eV

Quantitative method: ZAF (5 iterations).
Analysed elements combined with: O ( Valency: -2)
Method : Stoichiometry Normalised results.

Nos. of ions calculation based on 1 cations per formula.

Elmt Spect. Element Atomic Compound Nos. of
Type % % % ions
CK ED 2195 2928 CO2 8043 0.84
NaK ED 0.19 0.13 Na20 0.25 0.00
MgK ED 0.56 037 MgO 094 0.01
SiK ED 0.57 0.33 SiO2 1.23  0.01
PK ED 138 0.72 P205 3.17 0.02
S K ED 087 043 SO3 2.17  0.01
ClIK ED 1.11 0.50 0.00 0.01
K K ED 811 332 K20 9.77  0.10
CaK ED 0.62 025 CaO 0.87 0.01
ZnK ED 0.05 0.01 ZnO 0.06  0.00
0] 64.58 64.66 1.86
Total 100.00 100.00 98.89

Anion sum 1.87

* =<2 Sigma
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ANMVNTU 16 g/1 AT 2
System resolution = 61 eV

Quantitative method: ZAF (5 iterations).
Analysed elements combined with: O ( Valency: -2)
Method : Stoichiometry Normalised results.

Nos. of ions calculation based on 1 cations per formula.

Elmt Spect. Element Atomic Compound Nos. of
Type Wthe % % ions

C K ED 1927 27.07 CO2 70.61 0.75
NaK ED 0.14 0.10 Na20 0.18  0.00
MgK ED 0.56 039 MgO 0.93 0.01
SiK ED 0.16 0.09 SiO2 0.34  0.00
PK ED 233 127 P205 533  0.04
SK ED 135 0.71 SO3 3.37  0.02
ClIK ED 125 0.59 0.00 0.02
K K ED 14.09 6.08 K20 1698 0.17
CaK ED 0.64 0.27 CaO 0.89  0.01
ZnK ED 0.09 0.02 ZnO 0.12  0.00
0] 60.12  63.40 1.76

Total 100.00 100.00 98.75

Anion sum 1.78

* =<2 Sigma
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Matertal Safety Data Sheat NamoActive” Zinc Oxide MSDE-00045 5

1. PRODUCT AND MANUFACTURER IDENTIFICATION

Product aames:
NamoActive® Zine Oxide

M fychurer Produet Infarmation:
NamoSeale Corporation (T8E) £3T-01T9
1218 E#searclh Park Drive 2a-Hour Chemirec Emsrgescy Numbar:
Maphattam, IS 66502 U5, (3000 424-9309
(TS 2370179 Internanonal (T03) £27-3857

2. CHEMICAL COMPOSITION AND EXPOSURE LIMITS

Zime oxade 1314-13.2 15 mg/m" dust 10 mp'm” dust

1. HAZARD IDENTIFICATION AND EMERGENCY OVERVIEW
Appearance and odor: Odosless. white powder,

Eoute: of Exporwre: Eve and skin contact inkalanon, inpestion.

Exe Contact: May cause moderate onitation

Skin Contaect: My canse shon imtabon

Inkalation: Zme oxmde dust 12 considered 1o be of low toxicity and 1= claznfied 3= 3 mmizance
particulate by the ACGIH. May cause umitation.

Ingestion: May cance pastrointestinal omtation wath pawsea, vomting and disrrhea

Acute bealth hazard:: Inhalatoa of dust may cause imtanon of mucus membrane: and the
UPPEr TespIratory twact.

Chronic Health Effects: Prolonged and repeated exposure to skin may cazse umitation e
dermartiti;.

Carcinogen status: NTP: No, IARC: Ne, DSHA: No

D i LD
Bt sl Dhgne 027700 Fage Lol d
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Miarerial Safey Dara Shist NanoActive” Zinc Oride WEDS-0005 5

4. FIRST AID MEASURES

Skin: Iz case of ckin contsct. fluzk wath copious amounts of soap and water.

Inhalation: If inhaled, remove to fresh awr. If breathing 1= difficule, give oxygen. If breathmg
kas stopped, grve arificial respuration. DO NOT use mouth-to-mouth respuanon.

Eves: In caze of contact with eyves, flush with copious amount: of water for at least 15

AfMennan.

Iagestion: Do 2NOT ndece vomuting. If conscious and alert, nose mouth amd dnzk 14
cupfals of water cor mulk.

5. FIRE-FIGHTING MEASURES

Zime oxde 1 neither flammable ner explosve. Zine oxide may be expozed to water, carlen

dioxade, drv chemucal. and foam extingurhing agents a2 oecessary duncg frefightng
operations. Full protective pear and a WIOSH approved selfcontaned breathimg apparste
(SCBA) should ke wied & profect eves, shin and lungs from exposure dunng frefightmy
operatica: wround nine omde. Dunng a fire, imtating and kighly tomic gazes. such a: anc
oxide fume, mav be penersted by thermal decompontion or combustion.

6. ACCIDENTAL RELEASE MEASURES

Cleanuap spalls mmmediately uning appropriate profective squpment. Vacuum o Sweep up
matenal and place mio 2 smtable disposal contumer. Avond generanng dust dunng tran:fer of
solids. Frovide adequate venhlaton

7. HANDLING AND STORAGE

Store in a closed conotamer and m 2 cool dry location. Use dust control and protechior m
bandhrr and storape. Avoed storage pear magnesturn rubber, and strony oxdizenrs,

[ET AR
Mewioom Dt 0bTA0 Fage 2ol 4
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Macezal Safew Dats Shawt NapeActve' Zinc Oxide MSDS-0008 5

8. EXPOSURE CONTROLS AND PERSONAL PROTECTION

Use adecuate gensral or local exbowst venhlibon to keep awborse sohds concentranions below
the permicaible sxposurne lissts

Respiraiory Pretection: Use XI05H approved mspiurator whes we & necestary.

Skin Protection: "Wear appropriate protectve gloves.

Eve Protection: Wear approprate protectrve glasses or chemacal afety goggle:.

Ohber Protective Equipment: Wear appropnate protective cloghung to minmmure contact with
skin

. PHYSICAL AXND CHEMICAL PROPERTIES

Color Appearance: White powrdss
Ddor: HNoza

Molecular Weighi: 81 37

Boiling Point: Mo dara

Melting Point: 1975 C

Specific Gravity: 5607 at20FC
YVaper Preszare: Mo data

10. STABILITY AND REACTIVITY

Stabiliny: Stable under nonmal sessperature and pressures.

Hazardou: Pelvmerizativa: Mone reported.

Incompatibihty: Chlonnited robber, hzseed o1l magoesmes. hydrogen fluonde. aluminues
+ hexchloroethame. rine chlonds or phosphone acud.

Decompozition Products: Tome paes tuch 33 nine onde formes may be releazed in 3 fire.

11. TOXICOLOGICALINFORMATION

Acute Oral Toxiicity: LD, - 2 gks

Acute Dermal Texicin: LDy, -~ 5 gk

Acunte Dermal Irritation: PI1 = (. nos-pmtatimy
Skin Sensitization: Non-esatises

Acuts Eve Irritation: Mederately imbating

Bisiss e 451K
By Dl 8377089 Page 3ol d
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Material Safety Data Sheet NamoActive” Zine Oxide MfSDrS-0007.5

12, ECOLOGICAL INFORMATION
None valable.

12, DISPOSAL CONSIDERATIONS

Dizposal of znine conde should be i accordance with appheable local state. and fedemnl
regulatons.

14. TRANSPORT INFORMATION

{45 CFR 172.101-X): Mot listed.

15. REGULATORY INFORMATION

TSCA: Zinc Onaide 1z Listed in the TSCA imventory.

SARA (Ticle 313} No reporting requeremsents.
CERCLA RQ): None

This M5D5 has been prepared to mest the U5, OSHA Hazasd Commumscation Standard, 19
CFR 19101200,

16. OTHER INFORMATION

The above miormanen i bebeved to be comect but does mot purport to be all-mchosne and
shall be used only 23 a pude. MNaroScale Corporanon make: oo waransy with respect
bereto and dizclamms all habulity from reliance therecn. The mformanon i mended for ue
by pesons wath profesacnal knowledpe of the subject marter or wadk acces: to such
person:.  Persoms recerving this information are urged to conduct thewr own assessment of
the sunabiliry and completenes: of the mformanen for thes parneular appleanse

i Dt 4570
(s e Dy 02T Page &af d
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